" Federal Assistance Reporting Instructions (05/06)

A. MANAGEMENT REPORTING
Prog,ress'Report | |

The Progress Report must provide a concise narrative assessment of the status of work and
_ inclide the following information and any other information identified under Special
Instructions on the Federal Assistance Reportmg Checkhst '

1. The DOE awa.rd nimber and name of thc recipient.
" 2. The project title and name of the project director/principal investigator.

3. Date of rcport' and perio.d covered by the report. '

4, A comparison of the actual accomphshmcnts w1th the goals and objectives established
for the period and reasons why the estabhshed goals were not met

5 A discussion of what was accomphshed under these goals during this reporting penod,
including major activities, significant results, major findings or conclusions, key - '
outcomes or other achievements. This section should not contain any proprietary data or
other information not subject to public release. If such information is 1mportant to
reporting progress, do not include the information, but include a note in the report
advising the reader to contact the Pnnc1pa.l Investlgator or the Project Director for further

information.

- 6. Cost Status Show approvcd budget by ’oudget pcnod and actnal costs incurred. Ifcost
sharing i Is required break out by DOE share, recipient share, and total costs..

7. Schedule Status. List m.llestoncs anﬁclpa.ted completion dates and actual completion
. dates. If you submitted a project managcment plan with your application, you must use
this plan to report schedule and budget variance. You may use your own project
- managcment system to prowdo this information.

8. Any changes in approach or aims and reasons for change. Remember significant ohaﬁgé‘s :
to the objectives and scope require prior approval by the contracting officer.

9. Actual or aﬁticipatcd orobloms or delays and actions taken or planned to resolve them.

10. Any absence or changes of key personnel or ohanges in consortium/teaming
arrangement. -

11. A description of any product produccd or technology u'a.nsfer activities aocomphshed
" during this reporting pcnod, such as:

A. Publications (list journal name, volume, issue); conference papcrs, or other public
releases of results. Attach or send copies of public releases to the DOE Project Offi icer

1dent1ﬁed in Block 11 of the Notice of Financial Ass15tance Awa.rd

B. Web site or othe1j Internet sites that reflect the re_sults of this project.



- C. Networks or collaborations fostered. .
- D. Technologies/Techniques.
"B Inyenﬁons/?afcnt Applications.

F. Other products, such as data or databases, physical co]léctions, audio or video, software
or netware; models, educational aid or curricula, instruments or equipment.

Special Status Report

The recipient must report the following events as soon as possible after they occur. Submit
reports by e-mail to the DOE Project Officer 1den1;1ﬁed in Block 11 of the Notzce of Financial

Assistance Award (NF AA):

1 Developments that have a significant favorable impact on n the project.
" 2.Problems, delays, or adverse conchtlons which matenally impair the recipient’s ab111ty to
meet the objectives of the award or which may require DOE to respond to quéstions. '

 relating to such events from the public. For example, the recipient must report any of th,é.»
’ followmg incidents and include the anticipated nnpact and remedial action to be taken to

correct or resolve the problemfcondltmn

a. Any smale fatah‘ry or injuries reqmnng hospltahzanon of ﬁve or more individuals.

b. Any significant environmental permit wolatmn.

c. Any verbal or Wntten Notice of VIDIBIIOII of any Envuonmental Safety, and Health '
statutes or regulations.

d. Any incident which causes a _signiﬁcant process or hazard control system failure.
e. Any event which is anticipated to cause a significant schedule spragé or cost increase.

. £ Any damage to Government-owned equipment valued in excess of $5 0,000.

1w

Any other incident that has the potential for high visibility in the media.

B. SCIENTIFIC/TECHNICAL REPORTS
 Final Scientific/Technical Report

 Content. The final scientific/technical report must include the following information and any
other mformagon identified under Special Instructions on the F ederal Assistance Reporting

- Checklist:

1.Identify the DOE award number; name of recipjent; project title; name of proj'ect
director/principal investigator; and consortium/teaming members.
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. Display prominently on the cover of the report any-authorized distribution limitation
notices, such as patentable material or protected data. Reports delivered without such
notices may be deemed to have béen furnishéd with unlimited rights, and the Government
assumes no liability for the disclosure, use or reproduction of such reports.

. Provide an executive summary, which includes a discussion of 1) how the research adds to
the understanding of the area investigated; 2) the technical effectiveness and economic
feasibility of the methods or techniques investigated or demonstrated; or 3) how the project
is otherwise of benefit to the public. The discussion should be a minimum of one -
. paragraph and written in ternjs understandable by an educated layman.

. Provide a companson of the actual accomphshments w1th the goals and objectives of the.
proj ect

. Summarize project activities for the cnurc penod of funding, including ongm.a.l
hypotheses, approaches used, problems encountered and deparrurc from planned
methodology, and an assessment of their impact on the project results. Include, if
applicable, facts, figures, analyses, and assumptions used during the life of the proj ect to

support the conclusions.

; Idcntlfy products devcloped under the award and tcchnolo gy transfer actmtles such as;,

Pubhcatlons (]Jst Joumal name, volume zssue) conferencc papers, or othcr pubhc
releases of results. If not provided previously, attach or send copies of any public
releases to the DOE Project Officer identified in Block 11 of the Notice of Fmanclal

Assmtance Award;

- b.Web 51ti3 or other Internet sites that reflect the results of this project;
" ¢. Networks o.r collaborations fosltcrcd;
d. Technologies/T ecﬁniques; :
e. Inventions/Patent Applications, licensing agreements; anld

f. Other products, such as data or databases, physical collections, audio or video, software
or netware, models, educational aid or cum'cula,’ instruments or equipment. e

. For proj ccts mvolvmg computcr mode].u:lg, prowde the following mformanon with thc
final report:

a. Model description, key assumptions, version, source and intended use;
b. Performance criteria for the model related to the intended use;

c. Test results to demonstrate the model perfonnancé criteria were met (e.g., code
venﬁcahonfvahdahon, sensrtmty analyses, hJs’fory matching vnth lab or field data, as:

appropriate);
_ 'd. Theory behind the mod’cl, expressed in non-mathematical terms;

e. Mathematics to be used, including formulas and calculation methods;



f. . Whether or not the theory and mathematical algorithms were peer reviewed, and, if so,
include a summary of theoretical strengths and weaknesses; _
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I—Iardware requirements; and
h. Documentanon (e.g., users guide, model eode)

Electronic Submission. The final sc1ent|ﬁc(techmcal report must be submitted electromoally |
via the DOE Energy Link System (E-Link) at http: /zwrw osti. gov/ehnk-241

Eleetromc Format. Reports must be submitted in the ADOBE PORTABLE DOCUMENT
. FORMAT (PDF) and be one integrated PDF file that contains all text, tables, diagrams,
photographs schematic, graphs, and charts. Materials, such as prints, videos, and books, that
are essential to the report but cannot be submitted electronically, should be sent to the DOE
Award Administrator at the address listed in Block 12 of the Not:loe of Fmanolal Assistance

Award.

-

Submittal Form. The report must be accompanied by a completed electronic version of DOE
Form 241.3, “U.S. Deparhnent of Energy (DOE), Announcement of Scientific and Technical
. Information (STI).” You can complete, upload, and submit the DOE F.241.3 online via E-~
Link. You are encouraged not to submit patentable material or protected data in these reports,
but if there is such material or data in the report, you must: (1) clearly 1dennﬂ patentable or
protected data on each page of the report; (2) identify such material on the cover of the report;
and (3) mark the appropriate block in Section K of the DOE F 241.3. Reports must not
. contain any limited rights data (proprietary data), classified information, information subject
to export control classification, or other information not subject to release. Protected data is
“specific technical data, first produced in the performance of the award that is protected from
public reIease fora penod of tlme by the terms of the award agreement

Conference Papers!Proceedmgs

Content The recipient must submit a copy of any conferenca papers/proceedmgs, ‘with the
following information: (1) Name of conference (2) Location of conference; (3) Date of ’

conference; and (4) Conference sponsor.

Electronic Submissxon Smentlﬁc!techmcal eonference paper/proceedings must be submltted :
electronically via the DOE Energy Link System (E-Link) at hitp://www.osti.gov/elink-2413.
Non-scientific/technical conference papers/proeeedmgs must be sent to the URL listed on the

Reporting Checklist.

- Electronic Format. Conference papers/proceedings must be submitted in the ADOBE

- PORTABLE DOCUMENT FORMAT (PDF) and be one integrated PDF file that contains all
text, tables, diagrams, photographs, schematic, graphs, and charts. If the proceedings cannot -

_ be submitted electronically, they should be sent to the DOE Award Administrator at the
_'add:ress h'sted in Block 12 of the Notice of Financial Assistance Award.

Snbnnttal Form. Scientific/technical conference papers/proceedmgs must be accompanied by
a completed DOE Form 241.3. The form and instructions are available on E-Link at
http://www.osti.gov/elink-2413. This form is not required for non-scientific or non-techmcal

Z conferenee papers or proceedings.
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Software{Mauual

Content. Unless otherwise specified in the award, the following must be delivered: source
‘code; the executable object code and the minimuin support documentation needed by a
competent user to understand and use the software and to be able to modlfy the software in

- subsequent development efforts.

Electronic Submission. Submlssxons may be submitted electromcally viathe DOE Ene:rgy
Link Systcm (E-Link) at http://www.osti.gov/estsc/241-4pre.jsp

Energy Science and Technology Soﬁware Center
P.O. Box 1020 - _
Oak Ridge, TN 37831

Submittal Form. Each software deliverable and its manual must be accompanied by a
completed DOE Form 241.4 “Announcement of U.S. Department of Energy Computer
Software.” The form and instructions are available on’E-Link at _
hitp://www.osti.gov/estsc//241-4pre jsp. ‘ -

C. FINANCIAL REPORTING . R

Recipients must compléte the financial reports identified on the Reporting Checklist in
-accordance with the report instructions. These standard forms are available at '

- http://www. whitehouse. gov/omb/ gzantsfmdex html. Fillable forms are ava.dablc at
hitp /!E-Izmts pr.doe.gov. _

D. CLOSEOUT REPORTS -

' Fiual Invention and Patent Report

The I‘E:CIPIGDt must provlde a DOE Form 2050.11 , “PATENT CERT].'FICATTON > This form
is available at hitp://www.directives.doe. vovfndfsfforms;’ZOSO 11 Ddf and
http:/, ts.pr. doe ovV. )

Property Certification

~ The recipient must provide.the Property Certification, including the required inventories of
non-exempt property, located at http:/grants.pr.doe.gov.

E. OTHER REPORTING |

Annual Indirect Cost Proposal and Reconciliation



Reguirement. In accordance with the applicable cost principles, the rec1plcnt must submit an
‘annual indirect cost proposal, reconciled to its financial statements, within six months after
the close of the fiscal year, unless the award is based on a predetermined or fixed indirect rate

(s), or a fixed amount for indirect facilities and administration (F&A) costs.

Cognizant Agency. The recipient must submit its annual indirect cost proposal directly to the’

- cognizant agency for negotiating and approving indirect costs. If the DOE awarding officeis
the cognizant agency, submit the annual indirect cost proposal to the DOE Award
Administrator identified in Block 12 of the Notice of Financial Assistance Award.

Annual Inventory of Federally Owned Property

‘Requirement. If at any time during the award the recipient is provided with Government-
furnished property or aquires property with project funds.and the award specifies that the
property vests in the Federal Government (i.e. federally owned property), the recipient must
submit an annual inventory of this property to the DOE Award Administrator identified in

- Block 12 of the Notice of Financial Assistance Award no later then October 30® of each
calendar year, to cover an annual reporting period ending-on the preceding September 302,

Content of Inventory. The inﬁzcntory must include a désanpﬁonlof property, tag number,
acquisition date, location of property, and acquisition cost, if purchased with project funds,,

- The report must list all federally owned property, including pr0perty located at
Subcontractor's facilities or other Iocahons
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Quarterly Progress Report
(Field Office Project Template)

Project Title: » o
 Award Number: [Official Award Number per the agreement]

Reciplent :
- Project Location: [Locatlon of prOJec:t actl\ntles |f multiple locaﬂons please list all in use]

Reportmg Period: [e.g., January 1, 2006 to March 31, 2006]
Date of Report: [e.g., April 30, 2006] '
Written by: [Name] - -

' IMPORTANT NOTE: If any part of your quarterly report contams
propnetary!conﬂdential information, or details that should not be released to
the general public, the specific sections of the report should be marked as such;

~. by clearly marking the beginning and end of the confidential information. The . -
marked sections will not be released to the general public or-any unauthorlzed

partles

Status: [In thls section each task, as defined by the i"roject Management Plan (PMP), should
be discussed by following the outline given below. The discussion for each task should include
subtasks. Milestones, deliverables, and go/no go decision points covered in Table:C of the = -
accompanying excel quarterly report and the PMP may be discussed in more detail in this
section; however, please ensure Table Cis completely and accurately fillad in.]

‘ Task number [(e.q., A)]

1. Planned Ac:tmtles [This section should :nclude the planned activities that were stated
-~ in the previous quarterly report for tha task being discussed, including subtasks,

- milestones, deliverables, and 'go/no go décision points.] -

2. Actual Accomplishments: [The discussion should include all significant work
completed in the past quarter to support the project and accomplish the specific task -
being discussed, including subtasks, milestones, deliverables, or go/no go decision -
points. When-a task-level milestons has been completed, please include a brief

_explanation of how completion of the task achieves/supports/furthers completion of the
C-level milestone as indicated in the PMP (call X48). Actual work completed should

~ conform to the “Planned Activities” described in the above section. If it does not, an
explanation of the variance is required and should be discussed below in séction 3.

Explanation of Variances.]

Explanation of Variance: [This section should discuss any differences between the
plannad activities (section 1) and the actual accomplishments (section 2). These
differences should be included even if the setback was out of the control of the recipient,
such as a change in the availability of equipment and/or facilities. Issues, concerns,
successes or requested changes and the resulting impact to the Statement of Project
Objectives, budget and/or scheduls should be discussed. If progress (Section C,
column V of the accompanying excel file) is Y or R, please explain the corrective actions
that will be taken to mitigate scope, schedule, and budget changes or shortfalls.]



. 4. Plans for Next Quarter: [Planned activities for this task, to be conducted during the next :
quarter should be dlscussed hera.]

[REPEAT these dIscussions for each task in the PrOJect Management Plan (e. g AR,
C ete...)] _

' Patents [A cumulative list of patents apphed foror resultmg from the award including date of
apphcahon and receipt of patent(s) and date and status of DOE notification.]

Publications / Presentat:ons [Identify and briefly summarize, in a few sentences all
pubhcatlone and presentat:one made for industry or government groups resulfing from the
project during this quarter and, if possible, include a URL link or other method of accessing the -
- publication or presentation. In addition, plzase upload the electronic fils to.the PMC if required

. (see your "Federa! Assmtence Reporting Checklist,” form 4600. 2 for reqwred uploads).] -

-



STATEMENT OF PROJECT OBJECTIVES
POET Project Liberty, LLC
Project LIBERTY

A. PROJECT OBJECTIVES

The LIBERTY project objectives within the scope of the Cooperative Agreement are to
prepare for final design, construction, commissioning and start-up of an integrated. bio-
refinery to be located near Emmetsburg, lowa. The bio-refinery will convert 700 metric
dry tones per day biomass to ethanol. Objectives also consist of those required by the
Department of Energy to be included within the scope of the Cooperative Agreement.

NOTE: Pre-NEPA activities include Goal 1.0, 2.0, 6.0, 7.0, 8.0 and 9.0.
Post-NEPA activities include Goal 1.0, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0 and 9.0.

GOAL 1.0: Mitigate project risk.

Objective 1.1: Execute action plan generated by mdependent risk assessment
review focusing on project management practices.

. Deliverables prior to cooperative agreement:

e Risk assessment report regarding POET project management strengths,
weakness and recommendations.

e POET project risk mitigation plan.

Deliverables:
e Updated action plan outlining progress of action items in quarterly reports
and meeting.

GOAL 2.0: Complete pre-construction environmental engineering requirements.

Objective 2.1: Complete assessments, surveys and documentation required for
DOE to make a NEPA determination for the project activities.

Objective 2.2: Obtain all state environmental permits necessary for plant
construction and operation.

Deliverables:
e NEPA documentation and reports
e State Air Permit

Cooperative Agreement Scope of Project Objectives PMC134.1 1 of 14
Award: DE-FC36-07G0O17027

Applicant: POET Project Liberty, LLC

Title: Project Liberty

September 2007



e State National Pollution Discharge Elimination System (NPDES)
permits for both non-contact water and storm water

e Determination if State or Federal wetland (401 or 404) permits will
be required

e Modification of any necessary water resource appropriation filings

GOAL 3.0: Provide preliminary engineering and design deliverables.

Objective 3.1: Provide preliminary engineering design for each of the following
LIBERTY phases.

Fiber Feedstock Production

Cob Feedstock Collection and Processing
Lignin Incineration and Steam Generation
Biogas Production and Process Water Recycle
Cellulose-to-Ethanol Biorefinery

Deliverables: Process Flow Diagrams (PFDs)
Mass and Energy Balances
Site Layout
Equipment Specifications
Process and Instrumentation Diagrams (P&IDs)
Prel'iminagx‘_Process Hazard Analysis (PHA)

REDACTED

Deliverable Milestones: EFXEWON d}artner review meetings. See

WBS.

GOAL 4.0: Facilitate independent engineering reviews.
Objective 4.1: POET will host and schedule in consultation with DOE each

phase’s Project Delivery "Partner Review" meeting at POET headquarters in
Sioux Falls, SD at the following points:

ngineering Lead Project Review Meeting
'Project Proposal Review Meeting
itial Partner Project Meeting

NOILdb I3

POET will make available to DOE and DOE’s independent engineer all materials
presented at these project reviews and any supporting materials requested in
writing by DOE. All materials may be reviewed at POET’s corporate
headquarters in Sioux Falls, South Dakota. Materials may not be taken off the
POET headquarter campus.

Cooperative Agreement Scope of Project Objectives PMC134.1 20of 14
Award: DE-FC36-07G017027

Applicant: POET Project Liberty, LLC

Title: Project Liberty

September 2007



Objective 4.2: POET will make available engineers/project managers to meet
with DOE’s independent engineer by appointment during the week(s) of the
Partner Reviews or at other times as requested in writing by DOE.

Deliverables:

I:E X. §/ design review packages

Go/No Go recommendation report to DOE followmgr z&j)( ¢ 'design
reviews

GOAL 5.0: Determine appropriate methods and equipment options for feedstock collection,
storage, and transportation.

Objective 5.1: Determine appropriate methods and equipment options with original
equipment manufacturers for farmers to harvest, transport( £X. ¢/ |and store

‘corn cob feedstock. Evaluate agronomics of corn cobs and the impacts of removal
from the field and storage on the field

Objective 5.2: Educate local farmers on validated corn cob harvesting processes,
corn cob specifications, and related economics.

Objective 5.3: Develop a corn cob communication and marketing p]an to secure farmer
pamCIpatlon[— { REDACTED ]
EXEMPTION 4
Deliverabies: REDACTED
e Demonstrations of mcn,hods and equjjmcnt optlons{: EXEMPTION 7

- ?I::‘ “.. ] EP
° EFEMPTIONS
e Rollout of the communication and marketing plan.

GOAL 6.0: Enzyme Selection and Production
The following objectives prepare for econonucal commercial-scale enzymes for

LIBERTY operations. [ Jallb contractor
through POET Research, Inc. and is[ _ ggg;;.{‘]’go , j

Objective 6.1: Transfer knowledge regarding specific physical/chemical

characteristics of corn fiber/corn stover substrates[' REDACTED

- : EXENMPTION 4 1

Objective 6.2: Validate the key enzymatic activities required to hydrolyze the
[polymenc. sugars present in the substrates into fermentable E EX 5/

Cooperative Agreement Scope of Project Objectives PMC134.1 3 of 14
Award: DE-FC36-07GO17027

Applicant: POET Project Liberty, LLC

Title: Project Liberty

September 2007



Objective 6.3: Final selection of potential commercial ~ = REDACTED 7
combinations for LIBERTY corn fiber/corn stover. EXEMPTION 4

Objective 6.4: Develop enzyme-based Quality Assurance/Quality Control
protocols for the design and control adjustments of th{E )(Lgpretrcatment step.

Objéctive 6.5: Finalize economics for a blend of enzymes required to maximizs
the production of fermentable sugars at LIBERTY scale.

Objective 6.6: Confirm the optimal process configuration in collaboration with
the partners for Optimal[ EX. 4 ’ ]cost for LIBERTY.

Objective 6.7: Determine optimal configuration for enzyme delivery{ EX Y J
EX- 4

Deliverable:

e Compositional data for corn fiber/corn stover substrates fromCE x4y
Pretreatment to establish composition baseline and variability due to
feedstock.

e Defined saccharification process including critical biomass enzyme
activities for conversion of LIBERTY unique feedstock, corn
fiber/corn stover.

e Protocol for commercial scale saccharification, using unique !.iomass
enzymes for LIBERTY unique feedstock, corn fiber/corn stover.

e Quality Assurance/Quality Control protocols for pretreatment

performance. REDACTED
. RO?:F cost‘model for predlctmg__c_r_lzyme costs EXEWI;TTON 4 —J

e ~ Robust process model for integration of enzyme supply, pretreatment,
saccharification and fermentation.

[ REDACTED ]
EXEMPTION 4
GOAL 7.0: Provide analytical processes and training.
The following objectives set up analytical quality control and assurance processes
and procedures for LIBERTY operations ([ X. ¢/.Jis the primary sub-contractor
through POET Research, Inc. r N REDACTED

EXEMPTION 4
Objective 7.1 [ _J will provide consultztion to POET Research, Inc. analytical

hemist
chemists on SEDACTED ]
EXENPTION 4

Cooperative Agreement Scope of Project Objectives PMC134.1 4 of 14
Award: DE-FC36-07G0O17027

Applicant: POET Project Liberty, LLC

Title: Project Liberty
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[ - {EDACTED ‘J
. ; XENMPTION 4

operations.

Objective 7. 2{__&—% gwﬂl provide training 11{ EX Y o j
[ or POET esearc £X. Y }ndf'or chemical engineers in

prepar tlon for LIBERTY operations.

Objective 7.3:{ &X fa will implement an existing procedure for conducting
abbreviated compositional analysis methods for characterization of corn cob.

Objectives 7.4: Gain a baseline data for calibration purposes in preparation for
quality control/assurance of LIBERTY operations.

Deliverables:
& REDACTED 7
& EXEMPTION 4 7
o[ analysis support. '

e Baseline analytical calibration.

Cooperative Agreement Scope of Project Objectives PMC134.1 Sof 14
Award: DE-FC36-07GO17027

Applicant: POET Project Liberty, LLC

Title: Project Liberty
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B. PROJECT SCOPE

The scope of work includes preparatory work for the final design, construction,
commissioning and operation off  Jmillion-gallon-per-year commercial-scale biorefinery
with supporting milling and alternafive energy technologies. The biorefinery and
alternative energy technologies will be integrated with a 100-million-gallon-per-year
starch-to-ethanol facility. The proposed project scope includes:

e Proprietary milling technology, BFRAC™, to produce corn fiber feedstock;

e Corn stover collection, processing['{\,( q)md transporation to provide corn
stover feedstock;

¢ Anaerobic digester to convert waste streams to methane for energy conversion
and water for plant processes; and

¢ Biomass solid fuel boiler to provide energy for the plant’s[' EX- L/ _]

}mjllion-gallon-pepyear cellulosic ethanol bio-refinery based on corn fiber and
stover feedstock;

The LIBERTY Cooperative Agreement scope of work will begin after independent
engineering review and approval of project mitigation risk plan. It will end at technology
validation of all five phases and concurrent to financial commitment.

. TASKS TO BE PERFORMED

-~ Task 1.0 Preject Management Risk Mitigation Plan

Pre-Award: The Department of Energy (DOE) Golden Field Office (GO) has arranged
for an independent risk assessment review focusing on project management practices.
The consultant will send a comprehensive workbook to be completed by POET.
Assessment personnel will meet LIBERTY expansion director, project manager,
engineering team and support personnel to review technical material and project
management processesg n POET’s corporate headquarters
located in Sioux Falls, SD. The assessment consultant'will produce a report outlining
project management strengths, weaknesses and recommendations. Per confidentiality
agreement, POET will review the POET report prior to release to NREL. POET will
follow-up on recommendations.

The DOE GO will pay for 100% of the consultant fees for this assessment. The scope of
Task 1.0 is to review the project management risk mitigation plan and report progress to
DOE GO LIBERTY project team.

Deliverables prior to cooperative agreement:
e Risk assessment report regarding POET project management strengths,
weakness and recommendations
e POET project risk mitigation plan
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Deliverables:
e Updated action plan outlining progress of action items in quarterly reports
and meeting.

Task 2.0 Environmental Engineering
Subtask 2.1 NEPA Determination
Work with the DOE and Oak Ridge National Laboratory to provide all studies
and reports necessary to complete the NEPA review process. This includes (a)
working with Oak Ridge National Laboratory to assemble and submit to DOE the
proposed action and baseline site conditions and (b) hiring a third-party contractor
to complete the DOE NEPA review and documentation process (an
Environmental Assessment or Environmental Impact Statement). These activities
will enable the DOE to make the final NEPA determination for the project. Costs
and schedule are based on the assumption that an Environmental Assessment will
be sufficient. If an EIS is required, the Cooperative Agreement will be amended
to reflect these costs.

Subtask 2.2 Permitting

Revise and obtain all state construction and operating permits or authorizations
necessary for modification of the current ethanol production facility. Permits
include the State Air Permit, the State National Pollution Discharge Elimination
System (NPDES) permits for both non-contact water and storm water,
determination if State or Federal wetland (401 or 404) permits will be required,
and modification of any necessary water resource appropriation filings. Complete
a survey for potential cultural and ecological resources. All documentation will
be prepared and submitted to the State and Federal agencies for approval prior to
modification of the existing facility.

Potential areas of study in preparation for the NEPA review may include the
following:

Air impacts

Land use

Geologic hazards

Vehicle related emissions

Solid and hazardous waste generation and disposal

Odors, noise and visual impact analyses

Surface water impacts due to non-contact cooling water discharge
Surface weter impacts due to storm water discharge

Water appropriations

Ecological impacts

Socioeconomic impacts, traffic, jobs, additional development due to the
project
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Environmental justice
Cumulative impacts from the combined facilities
Viable alternatives to the action including No Action

The specific areas of study will be further refined in conjunction with DOE in the
establishment of site baseline conditions and NEPA scoping documentation.

Deliverables:
e State Air Permit
e State National Pollution Discharge Elimination System (NPDES)
permits for both non-contact water and storm water
¢ Determination if State or Federal wetland (401 or 404) permits will
be required
e Modification of any necessary water resource appropriation filings

Task 3.0 Engineering and Desigryf £ :E’artner Review Milestone
Provide preliminary engineering design for eath of the following LIBERTY phases:

e Fiber Feedstock Production

e Cob Feedstock Collection and Processing

e Lignin Incineration and Steam Generation

e Biogas Production and Process Water Recycle
e Cellulose-to-Ethanol Biorefinery

The following engineering components will be included within the engineering design
component:

e Process Engineering

Process Automation Engineering
Milling and Grains Engineering
Mechanical Engineering
Electrical Engineering
Environmental Engineering
Railroad Engineering

Civil Engineering

Structural Engineering

e Building Systems Engineering

The cost in the budget captures the engineering human resource requirements for
preliminary engineering. Support functions such as project coordination and drafting are
also captured in the cost. Please see budget for further detail.
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Deliverables: Equipment Specifications
Process Flow Diagrams (PFDs)
Process and Instrumentation Diagrams (P&IDs)
Mass and Energy Balances
Site Layout
Preliminary Process Hazard Analysis (PHA)

Task 4.0 Independent Engineering Review
The DOE GO office will contract and pay for an independent engineering review of
engineering design of Project LIBERTY phases:

e Fiber Feedstock Production

Cob Feedstock Collection and Processing
Lignin Incineration and Steam Generation
Biogas Production and Process Water Recycle
Cellulose-to-Ethanol Biorefinery

POET will schedule and invite DOE and DOE’s independent engineer to POET

headquarters in Sioux Falls, SD to attend the LIBERTY Partner Review meetings at the

following milestones:

Sub-task 4.1: POET will host and schedule in consultation with DOE each
phase’s Project Delivery "Partner Review" meeting at POET headquartefs in
Sioux Falls, SD at the following points:

'ﬂ‘
j 3 = . - =
*/ M ’(_3 +\Engineering Lead Project Review Meeting
«| ©2& Project Proposal Review Meeting
o] 1MW itial Partner Project Meeting
&

POET will make available to DOE and DOE’s independent engineer all materials

presented at these project reviews and any supporting materials requested in
writing by DOE. All materials may be reviewed at POET’s corporate

headquarters in Sioux Falls, South Dakota. Materials may not be taken off the
POET headquarter campus.

Sub-task 4.2: POET will make available engineers/project managers to meet
with DOE’s independent engineer by appointment during the week(s) of the
Partner Reviews or at other times as requested in writing by DOE.

Deliverables:
° [ £X L} ]design review packages

e Go/No Go recommendation report to DOE followin £X 4 esign

reviews
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Task 5.0 Biomass Feedstock @\‘\\

LIBERTY start-up is scheduled for[ ) }011. The logistics for the feedstock, 60% corn
cobs and 40% corn fiber, must be in place by, RIZ,CTED ) The corn cob
logistics, including harvesting, transportation, EXEMPTION4 find sto ing to meet
cellulosic ethanol feedstock specifications, is a new business model foy/ & X-
Information is required on the agronomics of corn cobs and the impacts of cob removal from
the field and storage on the field. ]

RED.&C—T ED
- EXENMPTION 4

ub-task 5.1: Work with multiple equipment manufacturers to harvest, transport,
A ~_Jand store corn cob feedstock. Coordinate approved technology
demonstrations fi

REDACTED
EXEMPTION 4

Sub-task 5.2: Educat{i: X lfarmers on validated corn cob harvesting processes,
corn cob specifications and economics v1a{: EX

&Y - -1
REDACTED . Several partnerships
EXEMPTION 4 :

will be formulated to roll-oat education on processes and
specifications to support the cellulosic ethanol plant.

Sub-task 5.3: Prepare and begin the rollout of a communications and marketing
plan with the goal of supplier dehvery of on-spec COI’H cobs to plant. Primary

suppliers targeted 1ncludc-(- REDACTED

. EXERPTION 4
Deliverables:
e Multiple equipment options demonstrated in Emmetsburg area for

farmers to evaluate. RZC,CTED

. EXEMPTION
© [I,{olloui of the communications and marketing plan.
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Task 6.0 Enzyme Selection and Production

The following objectives prepare for economical commercial-scale enzymes for
LIBERTY operations. L/ ¥ o 6/ =i ' ;(Eub-contractor through
POET Research, Inc. and is adjusting their existing enzymes for the LIBERTY feedstock,
corn cobs and corn fiber.

Sub-task 6.1: Transfer knowledge(regarding specific physwalx‘chen‘ucal)
charactenstlcs of corn fiber/corn stover SUbStl’dtCS[ % E X, 5/

boies s i 1.¢'
EXEMPTION 4 ]
: ;. x RECASTED - -
o Determine the composition o TED ’,&om ﬁber and corn stover

EXEMPTION 4 .
after pretreatment o ,
o Determine the composnmndl variability of the cxpectcd

+ i

[ b s vl l E 4
. EXEMPTION 4
o~ Determine solid feedstock particle size expected to enter hydrolysis.

Deliverable: Compositional data for corn fiber/corn stover substrates from POET
Pretreatment to establish composition baseline and variability due to feedstock.

Sub-task 6.2: Validate the key enzymatic activities required to hydrolyze the
polymeric sugars present in the substrates into fermentable,

o -
o | SN o

Deliverable: Finalized saccharification process including critical biomass
enzyme activities for conversion of LIBERTY unique feedstock, corn fiber/corn
stover,

Sub-task 6.3: Selection of potential commercia]E RED“‘:’CIED 4
combinations for LIBERTY corn fiber/corn stover. EXENPTION

o Finalize required mixtures of commercially-avaiiable enzymes to meet
defined conversion and economic targets at comrmercial scale.

Deliverable: Design for commercial scale saccharification, using unique biomass
enzymes for LIBERTY unique feedstock, corn fiber/corn stover.
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Sub-task 6.4: Develop enzyme based Quality Assurance/Quality Control
protocols for the adjustment of the[E)L 4 ]pretreatment step.

o Specify design and controls fof' JEDACTED ]
- =XENMPTION 4

Deliverable: QA/QC protocols for pretreatment performance.

Sub-task 6.5: Confirm economics for nzymes required to maximize
the production of fermentable sugars at IBER scale.
ReTo2 |Er}

(commercially- ~available enzymes that gives the lowest possible cost for
enzyme supply

[Delivemble: Robust jc:ost model for predicting enzyme costs in termsEf X. ¢ 7
X o

Sub-task 6.6: Validate the optimal process configuration in collaboration with
the partners for[ '+ RICASTED ]LIB ERTY.
EXEMPTION 4
o Model at scale process integration procedures to identify the most efﬁment
means of linking pretreatment, hy: rolysis and fermentation

Deliverable: An updated robust process model for integration of enzyme supply,
pretreatment, saccharification and fermentation.
mATED
ub-task 6.7: Define optimal configuration for enzyme dehvery[ EXEMPTIOM 4
R

o Perform a cost impact analysis for enzyme productiorbf-
REDACTED
EXEPTION 4

Deliverable: Business case for location of enzyme production

Task 7.0 Analytical Processes and Training

The following objectives set up analytical quality control and assurance processes and
procedures for LIBEK'TY operations. L J|is the primary sub-contractor through POET
Research, Inc. and is ' ' C s

— isf REDACTED
f EXENPTION 4
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Sub-task 7.1{£X ¢ j}Method Development. @X ¢ Jwill provide 100+ hours of
consultation to POET Research, Inc/ £y hemists on existing advanced
f £X. methods developed bylAX Lf) researchers for biomass
carbohydrate (corn fiber/corn cob) analysis in pretreatment, saccharification and
fermentation. These advanced methods involve carbohydrate analyses not
covered under current publicly-available methods. This sub-task will include a
one day visit to Sioux Falls, SD to discuss current and planned POET
lignocellulosic biomass analytic methods and issues the POET Research
analytical chemists are confronting in preparation for LIBERTY operations.

Sub-task 7.2: Training %ﬁg ‘rﬂfo’[ _ﬁhemfcaf Methods. [E XY 7wil] provide

C} ays of training i X ¢ }at the
acility forupto:  POET Researcl{g x Y ]:hemjsts and/or chemical
engineer ning will include REDACTED
SHEEA@@ ¢ r EXEMPTION 3 ]
EXEMPTION 3

. will provide all required training materials, equ1pment
laboratory and class room space: POET Research will provide corn fiber/cob
samples to be analyzed in the training.

Sub-task 7.3: Wer Chemical Ana!ys;s [Ex. ‘{—]wﬂl implement an existing
_procedure fo ) ERY

REDACTED
EXE,,WTEON 4

REDP REDa T
EXEWNA mﬂ-e ED

Sub-task 7.4: Baseline analytical calibration. POET Research analytical
chemists will be running cellulosic samples (cob/fiber mixtures) in order to gain
baseline data for calibration purposes in preparation for LIBERTY operations.
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Deliverables:
® [(}L Y ]method development on biomass carbohydrate analysis in
retreatment, saccharification and fermentation.
e ["ExYfhemical methods training.
* | £xy phemical analysis support.
e Baseline analytical calibration.

Task 8.0: DOE Contract Management/Audit

POET will require human resources to coordinate DOE contract negotiations, produce
contract deliverables, capture costs and audit performance. POET anticipates a team
including executive management, project director, attorneys, environmental engineering,
project managers, financial manager and grant development administrator.

POET assumes a team of[& rf eople will travel to Golden four times in 2007 and two
times in 2008 to negotiate the Cooperative agreement and technology investment
agreements as well as provide project updates. POET also assumes two people will
travel to Washington D.C. once in 2007 and 2008 to provide project and technology
updates to the DOE HQ Biomass team.

Deliverables: Contract Deliverables
e Punch List Deliverables
¢ Quarterly Reports
e DOE/POET meeting coordination, agenda and minutes
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